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Microscopy imaging of membrane domainsLuis A. Bagatolli obtained his MSc (1991) and
PhD degree (1995) from the School of
Chemical Sciences at the University of Córdo-
ba in Argentina. After a postdoctoral research
period at the Laboratory for Fluorescence
Dynamic, University of Illinois at Urbana-
Champaign, USA (1997-2000), and a brief
stay in Argentina as a researcher of the
Argentinian National research council (INI-
BIBB-CONICET and CIQUIBIC-CONICET; 2000-
2002), he joined MEMPHYS-Center for Bio-
membrane Physics at the University of Southern Denmark (SDU) in
Odense, Denmark (2002). His current research interests are basic
biophysical aspects of membrane related phenomena (model and
biological membranes) and development and applications of bio-
photonic related techniques (i.e. multiphoton excitation microscopy-
based techniques) on complex biological systems (e.g. human skin
tissue, lung surfactant membranes). At present, he is the leader of the
“Membrane Biophysics and Biophotonics group” at the Department
of Biochemistry and Molecular Biology (SDU, Odense, Denmark),
where he is a professor, and associated staff at MEMPHYS-Center for
Biomembrane Physics. Currently, he is also joint director of the
Danish Molecular Bioimaging Center (DaMBIC) and associated staff in
the Lundbeck NanoCAN center (both located at SDU, Odense,
Denmark).Although early experimental evidence showing the existence of
lipid domains in model bilayer systems dates back to the 1970s, it was
not until the very end of the 1990s that direct visualization of distinct
micrometer-sized membrane regions (related to phase separation
phenomena) was achieved using ﬂuorescence microscopy. In those
days, the general assumption was that lipid domains in bilayers
occurred in the nanometer length scale. Paradoxically, the existence of
micrometer sized lipid domains had been reported in lipid mono-
layers during the 1970s using ﬂuorescence microscopy, but the
occurrence of this phenomenon in lipid bilayers was not deeply
explored using a similar experimental approach until 1998–1999.
Visualization and physical characterization of lipid domains by
means of microscopy-related techniques provided a more thorough
description of lateral heterogeneity of lipid bilayers in equilibrium or
far from it. For example, it allowed exploration of relevant features of
lipid domains such as shape, size, topography, line tension and
texture, including local dynamics, in a large number of different
compositions. Additionally, there is no doubt that the eye-catching
pictures obtained using ﬂuorescence and atomic force microscopy
have somehow invigorated the discussion of the role of lipids in the
structure and dynamics of biological membranes, i.e. re-challenged
the merely passive role of lipids implied by Singer and Nicholson in
their celebrated 1972 ﬂuid-mosaic-model of biological membranes.
The existence of structured lipid domains in lipid bilayers and their
potential occurrence in natural membranes highlights once more the
need for a revision of the classical perception of lipids in biological
membranes as essentially passive insulating supports for other
membrane components. These structured supramolecular entities
may be seen as a way in which membrane lipids can beat the
nightmare of randomness and disorder and actively contribute to the
organization of the many different molecular species of the mem-
brane. In fact, there is now accumulating evidence that membrane
domains and other specializedmembrane compartments also support
many aspects of membrane function.
The aim of this special issue is to present a dedicated overview of
the study of lipid domains in different membrane model systems
(Langmuir ﬁlms, planar bilayers, giant unilamellar vesicles) including
cellular membranes. The articles included in this special issue range
from perspectives and reviews to original results on the structure and
dynamics of lipid domains. They also address relevant methodological
aspects such as preparation methods for model membranes, novel
strategies using particular microscopy-based experimental techni-
ques, and novel image analysis approaches. I hope that this material0005-2736/$ – see front matter © 2010 Published by Elsevier B.V.
doi:10.1016/j.bbamem.2010.05.023may inspire new studies on relevant aspects of membrane domains
and in particular, stimulate critical discussions regarding the still
controversial functional implications of lipid-mediated compartmen-
talization in biological membranes. I want to take this opportunity to
gratefully acknowledge the enthusiasm and commitment of the
contributing authors, reviewers and the invaluable help of the Elsevier
staff.
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